Evidence that cyclic nucleotides activating rabbit muscle protein kinase I interact with both types of cAMP binding sites associated with the enzyme.
Eighty different adenine-modified cAMP analogs were tested as activators of rabbit muscle protein kinase I (cAKI) in an in vitro phosphotransferase assay. All the analogs tested were able to activate completely the kinase. The affinities of the cAMP derivatives for the two types (A and B) of binding sites associated with the regulatory moiety of cAKI were determined under conditions similar to those used in the phosphotransferase assay. The potency of the cAMP analogs as cAKI activators was found to correlate with the mean affinity for sites A and B, rather than to the affinity for only one of the sites. This was true whether cAKI was assayed at low or near physiological ionic strength, whether the concentration of cAKI binding sites was 0.2 or 400 nM, and whether the kinase substrate was mixed histones or homogeneous phenylalanine-4-monooxygenase. Furthermore, site A-selective and site B-selective cAMP analogs activated cAKI synergistically. Finally, it was shown that the degree of synergism between cAMP analogs in activating cAKI correlated with their degree of site selectivity. It is concluded that cyclic nucleotides interact with both types of binding sites in the process of cAKI activation.